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(54)Title: METHOD AND APPARATUS FOR VACUUM TREATMENT 




(57) Abstract 

A method of vacuum treatment is performed using a vacuum treatment system (1) comprising a vacuum treatment unit (31) for 
treating a wafer (W) placed on a wafer stage (10) and a controller (51) for controlling the vacuum treatment unit (31). A sensor wafer (1 1) 
of substantially the same shape and size as a wafer (W), which includes a detector element (lid) for detecting data about the state of a 
vacuum treatment and a data processing element (lip) for processing the detected data, is placed on the wafer stage (10) and treated in a 
vacuum by the vacuum treatment unit (31). While the sensor wafer (11) is subjected to a vacuum treatment, data on the state of the 
vacuum treatment is detected and processed .Based on the processed data, the controller (51) controls the vacuum treatment unit (31) to treat 
the wafer (W). 
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ill 0 4ftfCMc£nTl^5o M3^2§1 0 SMfei&l 0 6^tti 

Mi o 8©±gufc;tt«iaa6ffi («Atf6<>fo^iA) w^«M-r^>fcJ6© 
lion mmsc&fci o 8&^i§sii o 4©jg^^)im-r^# 
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Sj^-^ 1 1 4 tf)fE»jl3£ D , tt^HOH 0 6 «t»<7>a«^EPtw^T^lRl 
iTigStftoTl^. fc*5, MISl 0 2©^ttS«6«-r^fc«>, it 
■fe^ 1 1 0 tmU^mUl 0 8 tCDMlCtt, #P£$liJl 1 2<DW5&mtS£?\Z 
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lJ-fe^ 1 1 OJllCte, tMlSf W^if ^jft^^fe^^l^t 7 ^ 1 1 

TV>5BiJBEi£iJlE«8B 1 2 oa>£»©«JE (fll&WCl . 5kV~2. 0kV<D«j£) 

sfc, u-ty^ i i o±<omm\z\t, ^n^w^ 1 1 s&mis&^izvx, 

yi2 2(i *6»ffi*^-rS5l5j&^^-=>T*D, iHr^* 1 1 0 £&iE©-b8B 

u-t^ 1 1 oomwmtttfa'rztiLWizfc. nmm^o) ±.&n® 1 2 4#be 
gstix^*. cicD±g5«@i 2 4«, 3i«tt*wr*#isa'>U3>^e>^o, 

«»©J|ji?Ll 2 4 a^RW&tlT^S. ±g&mH 1 2 4 <D ±Jj izfe, M 

n&zm-rzrfrs.— v ±mnmi 2 4£i&Hg©±s&M^#s&*t 

1 2 6^tj-e>tlTV^o 
$^>IC, £a>±8B*ffi£J#SB*n 2 6©±gU«^l 2 4#JiC«, BBP8B1 2 6 

#tte>nfcttS8T«, ±gi5H@ 124 t±^nm^nmi 1 2 6 toisu^rasB 

1 3 0«$n§Mtf<i:oTV^. 

_tgB«M 12 4 OTS^TO^ii'J >^128 <Z>*VffiiBB§'t'*8BK: 
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CO^fX^AP 1 3 4Kte, 3 6^lT^»Af 1 3 stasias ft 

^Lt, Z.(Dl37,MXmi 3 8 ICte, ^1 4 0, 1 4 2, 1 44R 
^J^bfe^*ISili5^c8C)(Dx'^7D-n> (MFC) 146, 148, 

1 5 O^bt, *n*n\Ztttt*13*W!8K\ 5 2, 1 5 4, 1 5 6W 

#7,<&*SM1 5 2*bttAr«SftT^D, 5 4>&>SttO, 

U5„ ^bT, ^n^XftK&«1 5 2, 1 5 4, 15 6*^0^711 

mx^\ 3 8^e^iAP 134, ^ratBi 3 omsnm^i 2 4 a^sicx, 
6 o«^nti^. ^n^cfcora^i 0 2«, fn^«/t>^->^« 

6 2$^tT, mX\mmTo r r~Sl 0 OmTo r r^T 

So 

hz) ©?a^s^sai*-ra^i»««*Ki 6 4*^o***«, &^§§i6 

1 illiSf 1 6 4 J; D fciH^ 1 MH z £(±©i» (Mpl^2 7 . 1 
2MH) ©ffiffliR«**ai*TS* 2 1 6 8 SE^S 1 
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i 1 8±£©*n «j§sns. ij-fey^i i o&, 
1 2 o'c&rn t^^s^n^o 
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Z(DU, 5 2, 1 5 4, 1 5 6A^i*&Sn5^XAr, Ou 

c 3 f 6 n -?-n j eni:MtsT77P-3>hD-7i4 6> 148, 15 

0 IkZf/WZf 1 4 0, 1 4 2, 1 4 4 Ciot^©§itil:lI$nfcM^l, 
^Ol^3tf7*«, ^Af 13 8, ^iAni3 4, »13 0^II 
?L124aSIoT, 8$&g»«W±£i*ASn«>. 

^JAfcfCa F. 43ck^0 2 ©atftJfc** 0 . l^O* /C 3 F, ^ 
1. 0 fcTSS^^tC^^OSiEJi^WISE^n, C 3 F. ©#JEEj&*0. 5mTor 
r~2. OmTorrt^i^CW^HO, 1 4 2, 14 40HS*tW 

&V>-e, ±BB«@1 2 4l:*tLT^2ll^tiil 6 8 2 7. 1 

2MHz, /t«7 — *t0!l;Lfc£2 kW©fiffiS**^$tl5t, 1 2 4 

t-tJ-t^ i i o toiwcy^XT^fisn*. sfciwi::, it-ty^ 1 1 o 

^LT, ^Uc^X^l^oTMlil 0 2ft<DMg#*a^8§U ^© 

iI(DS i 0 2 l§l7f>^*LT^< t 

fil±l:Sl/fcXyf>^gIl 0 0©£e>fc5¥Mffl£^UTtt, 4ti¥l 0- 

1 9 9 8 6 9^«tC33«cSnT^S. 
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^MI^-f>hAl~A5. B1-B5, C1-C5, D1-D5, E 1 ~ 
E5ra^m^5. cn6>*fflSa95£#'T > HA 1 ~E 5 tt, II2 0 2 

WX\£7)V*)V->7U*)V$kW$ (alume 1-chrome 1-ther 
mocouple) ^mmT^m^^Zit. EI 8 \Z^^o\Z, i/Vu>(DmWL2 

o 2<D±\zMj&znrzmr£immm2 o ^^^-y^>^\z^^xm^n^-y\z 

2 0 2 (C2*LT71^ — >M$nx^§OT, iT-iJiMIt^otl^. 



WO 00/68986 



PCT/JPOO/02905 



7 

58 91 © m m 

tttrrsiet, -fe>i^*^{c*fUT, n&mmmmiz&v* m^m^rzmm 
^fa-runt. ^>vmmm&mm&m-ztiz>miz&^T. m.mm^-iz&v. 

tzmmzmm-rzumt. -fc>itg&£, sunt* &mm& 

mmmzmm-rzxmt, mn&mx¥\z&vmmznttn&i&mfflBi<D 
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*%w<DnQ*m-%m\z&n\%, ±.>v&mmmmmm£v&mmm±izMj& 

mmfovn&mmizt'oTMibTmmtjimmtifcZc 
ztz. *mm\z&2>&£9B ! m-%mz&tit** ±>-y-mfa<Dmmmwm?\z£K> 
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0 2 (a) fc±.>Vmfiil l©¥ffiiT$0, 02 (b) fit^lll 1 <D 
02 (a) *5J:^EI2 (b) \Z^t^o\Z, t>^IillH 

1 1 dwmmmmm^-i 1 p^rcih-rsfctf)©*^^! 1 bt&t ut^s. 

***©»J»ttfcM*KIR£Snfel'^ 7 - 1 2 6 6 m'&wz. 
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Ifemm^- 1 ldH A°9— ^Jt (w a t t / c m 2 ) , Vdc (V) , A Vdc 

(v) , mn&mm* mts-wmm.. ^m&wt&m* urn ec) > $hp*. 

>%U>h (A) , Uumm (m/s 2 ) , s*. £*ftffl"r*«fc 
5 ^n^n©^ffi^«tC3Sbfe«l»©^ : ?^e>^oTV^. 02 (a) 
OT2 (b) KJi, — SUO^ai^^l ldWIiStlT^^. tfeiHS^l 1 
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t-^ 1 4 1:^0X1711^*5. Hot, mWl*—* 1 4(D{^®j(C«fcO, 

afes-^ i o ram i ^©a^Hitc^-r^[Rj^±T®iS^Ex?ab-5c sfc, «cg^ i 

# 13: I c <k o T m 'M. { c fc $ n 5 «fc o t c fc o T ir >5 . 

4®nSISlc:l8:fll$n*»ffii£aE«S2 0*^©, 5kV~2. OkV 

©ttJEj&*l?i3$ft£<£"5K:fc:oTV>5. Ccomffi^ipJ^cJ;oT^^T5^-P> 

fSj#^ti5i5l:^^XV^ 0 
Sfc, tl#l0t»ftlSI*fi8toill!(:tt, &g£2©«&tt£iS#-r*fc 

^it^nxi/^. 

rtspjciaaiwfiii^ i o t £Wltv>5o iasi^iu^i o t mz\tt?s. 
£<Dmm^& t. nunftiMw. t <d m-cmm &mmz-& 

tuox, tg^i o ±©Miisw^fc«t >itss 1 1 (Dumzmmom 
m \zm&? z>z\t afi pjtg <t & o t n ^ o 

^iS5^»«aR6 4i:gi^nt^5. ^ii^i5^mM6 4«, ti^ioc*t 
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UT> ^ItWkHziS. ^tf8OOkHz0SSiSi«*4tB*t5«k 

lK«tt«»6 4*««!HIS«5 lfc&ttSn, Mff&*5 1 CfW»;*ns £5 K 

8B#2 6j&*«W-fcftTV>*. ±«Ht«2 4£±fS*S3dSIK*t2 6 
te, ftftU >^2 8*«tStt&nTV^. 

t^'f 1 iSltlii 6 4 J: D t)^^ 1 MH z J^IO^^, #J*J2'2 7. 12M 

m-fx, mm&zm-Tz* mjuttm^&z* lesitt©^- ;vku>^3 2*« 

BBtfiSftTUS. u®y-^F'J>^3 2H 7 X U >^ 2 2 St 
m^-^y^ l 8 <h±g&«^2 4 troW©^* y^«fc 0 fc^^r-V y y'^BfiZls. 

6 «hMH,S§7 0 £$2.ttjq&M6 8£*fi*U>^2 8 £*>-JWF'J >^3 2 £ 
^bM$ntV^. ±g|5iiyXfA2 3 0^^, fft 2 HS^^MM 6 8 tfMffl 
gf 5 licSiKfcSn, fflwmws ii:»$n^J;9lc^oT^5, 
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^3M£5 8M^ntl^. ^mat9iIS2H ^^^/\°>^>^7&^ 
J&£g|^vlg6 2^bT, WAlilmTo rr~|100mTorr %.X(D{iM 

its icS5«$n, ifflsi5 i jcfwu^ns^^c^oT^^. 

±»ii5»»#2 6£>±g|$mH2 4W~te, mnU2 6 a«^tlTl^. 

3 #XigAP 3 4j&*fttt£ftTV>*. ^IT^AP3 

4Kte, A*;U^3 6 ^bx^iAf 3 8«^nxi^. 

^7iAf 3 8t(l 4 2, 4 4Rtf#ffiLfcffi*Wffi©fc«><0 

7^7D-3>hO-7 (MFC) 4 6, 4 8, 5 0^1T. ^n-^niCfcttt? 
T5^i^l5 2, 5 4, 5 6a*£*8&K;*nT^5. 

^^^1115 2, 5 4, 5 6*^©^XH ^»Af3 8d^^iAP 
3 4, £rafflJ3 0fttfJtWL2 4a*ffli;T, 2 Ki»A£n, ttfflSgft 

w^fc»-fe>ifs«i i (D&mmwizttisTm— izvkm-znz&^izffii&znx 

^«yXrA3 5 te, &±WK9!Lfcjra?L2 4 aiiPgP3 0 tfixm 
AP 3 4tAW3 6 £X*m\ i g3 8 <hA*JU^4 0, 4 2, 44^7770- 
D>hD-7 (MFC) 4 6, 4 8, 5 0 t^«l5 2, 5 4, 5 6<h^€> 
M^tlT^S. ^»7fA3 5©^> W7*3 6, 4 0, 4 2, 4 
4, 3-MFC4 6, 4 8, 5 0R^X^il5 2, 5 4, 5 6d«iW«Sl5 
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aa*2rt«. n«i*^«5 8KiJ:oTXffi9i**n«. » 

4ft , fflSS 2(DE*^®^ ^40mTorri:^ ft»*n 
\*>m> 5 4, 5 6»&***n*#**Ar, O, . C 3 

C4 6 4 8, 5 0^4 0, 4 2, 44iao«««^ 
MA* ***** C, F, **tfO, 0. ISO. /C. F. S 

1 0^5^r.It^n, C,F.O»ffi««0. 5mTorr~2.^ 
OB TorrtM«^0, 4 2, 44«»«W. ft* 
XAr, O,, C, Fe tt, WU, ^13 8, *X*AP3 4. £IH 

±»«2 4C^TM««i«8*6««W«2 7. 2 MH 
4 „»8 0 0 kHz , 1 kWOMW*W»SW. 

«fi*nfc*>^U>^W«"C*«©** Tttto*. /W-M (watt/ 
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cm* ) . Vic (v) , a Vie cv) , mm&im* $89\>m&m. fnmm&yt&m. 

tCg^T, MlliW W^X7f >^®I©/:feO|fJigI 5 1 <D$!IW 
U-a&Rl i<Mfcfi#i OlitfL, »iI5 ii:i5#io*iJH^^fIt 

o«, jfisg8sffis^©i o t \z&0f%fe<Dffi.m\ l zm&zti2>o z\(om> 

i o±izuw^n^mmmmvomm^m.^mmmiz^xmm<Dm.m 
1 2 o*cjetf) u&srrsj^Ki&ifli^fts. 

sn, ^a^2<Dffi^^m^<D^^ n^omTor r\zmM, mn^n 
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■5c 

ZlORg, *'7^5 2, 5 4, 5 6A^i*&Sn5^Ar, O. , C 3 

J^t§7X7D-n>hD-7 (MFC) 4 6, 4 8, 5 0 4 0 , 4 

2, 4 4{:«toT^Tt0ffiIl:iI$nS. #J*.fc£, &#7>te, C 3 Fs *5«fctf 
0 2 ©jSEJtJt^O. l^O* /C 3 Fe £1. 0 <hfc3«fc'3t£«E«atWK$n> C 
i F« ©#EE#*0. 5mTorr~2. OmTo r r t!i5J;'5l:§/U^4 0, 
4 2, 4 4©M«*«KfiSn5. #^Ar, O* , C 3 F* tt, ^IT, # 
XiAf3 8, *'7iAP3 4, £WSB3 0^tKMii?L2 4 a^&ftjffllSfiW 

6 8frt>mfc&i&2 7. 1 2 MHz, /t I 7-^JA^2 kWOilMi^« 

$n, ±g&m@2 4 o taiHjcy^x^a^esfts. sfciwrn, 

tl#l 0 KttbTte, iiM«iS6 4^^«^8 0 0 kHz, A ot 7->WJ 

y^>^aiR«©iRi— -it*<fi«sns. tot, -fc>it3£«i lfimmTzn 
Qmwvti&ommt. w.mmmfowonQy&mizt^Tm&Tmm-temmttez. 

**»©^«t«tntf, -fe>itSSl lOEtt^l lmCctO, jtuSQ. 
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*mMV>BWi<DmtiimT 1 l d te, A°9-^Jt (wat t/cm 2 ) , 
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zt*i mt.\s-ct)V> htn«, -fe^s^fnjiHi^i&b^^^aiT^s. 
&&mi'fc£%\zmMms&m&±?z&oizmMi,T&mx. mm&<Dmi%\z 

1 ld^Vac (V) ^AVd, (V) &*km'tZ>Z.£&1i#b'V%>Z>. zvm&o m& 

&< z>m\z-?u~t7,n ; 7 t—f&mitzitT. wm&ttz&tfrumQmm&nm-t 
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X -fe >+i"^^-fe: >+T T $> & £ £ *«Sf £ L ^ . 
B!4^^Tck^{C, *^IOf lO^Mlii 1 tfe^TIi, tmm? 1 1 

5 i K:j£{rr&j!miSi^ 1 1 s&mi-T&r). pmmms n^mmm^-i 1 s& 
*mM<DMMT\$. mmm^i im<Dixt>K>\zm.mm^-i 1 ssr^ttx 
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$[/Jn?L1 lhH fllAfcT* 0. 18/im, S^2ymT*?>. It©7 
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M^mmmm^pmvTm^mmmzMLxm^mm^m-riim^^ 
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3. y^x^mm\t. y'^x-Tjiy^ytfmm-cfcz 
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7. ±>-v-mmz, i^±©»a^l, 
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